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As recently as two decades ago breast cancer was not a significant public health concern in Latin America and the Caribbean (LAC). However, mortality rates from breast cancer have been increasing for at least 40 years in most LAC countries. Socioeconomic development and consequent changes in reproductive behaviors over the past 50 years are thought to have contributed to the increased risk of breast cancer. Socioeconomic development has also increased women's health awareness and therefore the demand for quality services. In industrialized countries, screening and widely available, high-quality treatment protocols are being implemented as the main strategy for breast cancer control. Studies show that out of three available screening methods (mammography, clinical breast examination, and breast self-examination), only mammography for women 50-69 years of age has been effective at reducing mortality, and has done so by an estimated 23%. While there is much controversy about the benefits and cost-effectiveness of mammography screening for women aged 40-49, some countries, including Australia, the United States of America, and four European nations, recommend that physicians assess the need for it on an individual basis. A survey that we conducted of LAC countries shows that most of their breast cancer screening policies are not justified by available scientific evidence. Moreover, as seen by relatively high mortality/incidence ratios, breast cancer cases are not being adequately managed in many LAC countries. Before further developing screening programs, these countries need to evaluate the feasibility of designing and implementing appropriate treatment guidelines and providing wide access to diagnostic and treatment services. Given the relevance of breast cancer in Latin America and the Caribbean today, it is crucial that both women and health care providers have access to up-to-date information on which to base their decisions.
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ABSTRACT
Only two decades ago breast cancer was not on the public health agenda in the countries of Latin America and the Caribbean (LAC). However, epidemiological and demographic transitions, which have accelerated in these nations since the 1960s, have led to increased exposure to risk factors for cancer in general, and for breast cancer in particular. Fertility rates and infant mortality have decreased, leading to a proportionately higher population of adults and elders. Also, urbanization is increasing rapidly in most LAC countries, from 24% in the 1950s to a projected 80% in the year 2010 (1).
These and other social changes, such as higher levels of education and the entry of women into the paid workforce, have increased women's health awareness and understanding and consequently their demand for quality health services.
Industrialized countries have responded to the breast cancer epidemic by making resources available for research and evaluation of screening and treatment practices. At the same time, lobbying from organized non-governmental groups has made the problem of breast cancer more visible. The new body of scientific evidence, the wide dissemination of research findings, and, most of all, increased public awareness are now affecting policy in developing countries. However, LAC countries do not have the same social environment, epidemiological profile, or availability of services that more developed countries do. Therefore, in order to evaluate the feasibility of breast cancer control programs in Latin America and the Caribbean, it is important to assess: 1) the burden of breast cancer in each country, 2) the accessibility to health care services for all population groups in those countries with high breast cancer incidence, and 3) whether early detection of breast cancer is feasible, given competing priorities for scarce resources.
To address some of these issues, we examined breast cancer mortality in Latin America and the Caribbean and compared it with the mortality levels in Canada and the United States of America. We also evaluated the arguments for developing breast cancer screening programs, given the current scientific evidence.
METHODOLOGY
The analysis is primarily based on data from three sources: vital statistics records, published cancer registry data, and information available from the Pan American Health Organization (PAHO) concerning disease prevention and control programs, health expenditures, and health service organizations in Region of the Americas.
The Pan American Health Organization (PAHO) collects cause-specific mortality data from each of its Member States and assesses the preliminary data from the countries for quality and completeness. A detailed description of the process can be found elsewhere (2) , including data-quality indicators for each of the nations and data availability by year. In this report, we included only countries for which registrations of deaths were considered to be at least 85% complete, where at least 100 breast cancer deaths were reported in the latest year, and where reporting was consistent over the years. We also included the Commonwealth of Puerto Rico in our study (in this study, the figures for the United States do not include the data on Puerto Rico).
For our study we calculated the mortality rates for women beginning at age 25 and truncated at age 74, in line with the methodology of the International Agency for Research on Cancer (IARC) (3, 4) . For age groups over 74, the LAC data were of poor quality. We calculated mortality trends in three-year age-standardized moving averages. When data were missing for a country in any given year, we calculated a two-year average and standardized by age according to the World Population (3) . If data were missing for two or more years consecutively, we did not calculate the rate for that time period.
We calculated mortality/incidence ratios for countries where data were available. To calculate mortality rates we used data from PAHO, and we used incidence rates from the population-based cancer registries as published in the IARC's Cancer incidence in five continents (3) . In three of the countries-Argentina, Colombia, and Uruguay-incidence data were not available for the entire country, but only for a single urban area in each of them (Concordia, Cali, and Montevideo, respectively). In spite of the fact that the incidence and mortality data for Argentina, Colombia, and Uruguay represent only part of the population, we included Cali because it has the longest-standing population-based cancer registry in Latin America and has reliable data, and Concordia and Montevideo because their data are the only incidence data available for these two countries, which show the highest breast cancer incidence rates in Latin America. Both incidence and mortality rates are representative of the country as a whole for Canada, Costa Rica, Puerto Rico (commonwealth), and the United States. To compare incidence and total fertility rates we used data from cancer registries, which, with the exception of the countries mentioned above, represent cities rather than the entire country.
In order to study the association between total fertility rate (TFR) and breast cancer incidence, we obtained TFRs from PAHO data (2), and we derived age-standardized breast cancer incidence rates from the International Agency for Research on Cancer, as described above.
Using a mail survey, we surveyed the countries of Latin America and the Caribbean that are PAHO Members and that have more than 300 000 inhabitants. Sent to the ministry of health (MOH) of each of those nations, the survey form asked about breast cancer control initiatives and, in particular, about the "official" MOH recommendations regarding screening for breast cancer. In order to confirm or clarify the MOH-provided information, we obtained additional documentation concerning the approved policies. We made no attempt to inquire about breast cancer control programs outside the public sector or to assess whether the recommendations were in fact followed. We knew in advance that only Uruguay had made efforts to implement an organized breast cancer screening program; other countries recommend screening but it is opportunistic. We carried out the initial data collection in July 1998. With the countries that in 1998 reported having screening policies, we reconfirmed that information in April 2000.
RESULTS
At the population level, fertility rates are inversely associated with the incidence of breast cancer and can thus be a proxy indicator for the stage of demographic and epidemiologic transition of a given country. In the Americas the incidence of breast cancer increases as there is a decrease in the total fertility rate (average number of children a woman has in her reproductive years), as shown in Figure 1 . Indeed, Canadian women have one of the lowest fertility rates (1.6 children per woman) and one of the highest annual breast cancer incidence rates (76.9 per 100 000 women). On the other hand, Ecuadorian women have an average of 3.1 children and an incidence rate for breast cancer of 26.8 per 100 000, one of the lowest documented in the Americas. Table 1 shows age-standardized breast cancer mortality rates per 100 000 women aged 25-74 years old for selected countries in the Americas as well as Puerto Rico. Breast cancer mortality in the Americas is by far the highest in Uruguay, where it reached an all-time-high age-standardized mortality rate of 44.6 per 100 000 women aged 25-74 years in 1996-1998. Uruguay is followed by Canada, the United States, Argentina, and Trinidad and Tobago, whose rates ranged between 32 and 37 breast cancer deaths per 100 000 women per year for the 1996-1998 period. During this same time period Cuban, Puerto Rican, and Chilean women exhibited rates between 20 M/I ratio (0.37), and Argentina had the highest (0.58). Although the United States has one of the highest incidence rates, its low mortality rates indicate a more successful control of breast cancer. This is in contrast to countries with low incidence and higher mortality rates, suggesting that women in these countries come to the attention of health services at late stages of their disease. Of the 24 countries to which we sent surveys asking about their breast cancer control activities, 21 of them responded, and Brazil, Jamaica, and Nicaragua did not answer. Of the 21 countries that responded, 11 of them sent information about their breast cancer screening policies (Table 3) . The other 10 responded that they did not yet have a national initiative for breast cancer control; they were: Bahamas, Dominican Republic, El Salvador, Guatemala, Guyana, Haiti, Honduras, Paraguay, Peru, and Trinidad and Tobago.
In the 11 countries with screening policies, regardless of the resources they had available for health or the population who needed services, there was a wide variety of screening policies as well as differences in the target age groups (Table 3) . Mammography, clinical breast examinations, and breast self-examinations were each recommended in nearly all of the countries. Chile is to introduce mammography in a second phase of its screening program. Clinical breast examination and breast self-examination were recom- 
DISCUSSION
Breast cancer mortality has been increasing in most parts of Latin America and the Caribbean. Although incidence data were not available at the national level for the majority of the LAC countries, it can be assumed that the rising mortality rates are indicative of the risk of breast cancer. Availability of better diagnostic tests and increased reporting of breast cancer have probably contributed somewhat to the rising mortality rates that have been found. Nevertheless, there is no reason to believe that there has not been a real increase in the number of cases and deaths due to breast cancer, as has been observed in other countries that have gone through an epidemiologic transition.
In our mortality analysis we only included countries with less than 15% underregistration of deaths; therefore, this study is only a partial assessment of the situation in Latin America and the Caribbean. However, LAC countries not included have high fertility rates and thus it is likely that their breast cancer incidence is low. Although we did not include all of the English-speaking Caribbean countries, the high mortality rates in Trinidad and Tobago suggest that breast cancer may be a problem in this subregion of the Americas. In addition, clinical studies conducted at the University Hospital of the West Indies, in Kingston, Jamaica, show problems with the diagnosis and treatment of the disease, thus indicating a need to further explore the situation (5).
Although breast cancer has been studied for decades, it is only recently that its causes are beginning to be understood. Reproductive factors, such as nulliparity, early menarche, late menopause, and late age at first birth have been established as causative risk factors, along with genetic background (6) . Unfortunately, primary prevention is very difficult for this set of risk factors. Prevention may be possible for other risk factors such as the use of oral contraception and long-term hormone replacement, postmenopausal obesity, and exposure to ionizing radiation. However, the attributable risk of the latter set of factors is relatively low. According to Madigan and colleagues (6), 41% of breast cancer cases in the United States are attributable, in order, to mother's age at first birth after the age of 20, nulliparity, family history of breast cancer in a first-degree relative, and high family income. In another study, Bruzzi et al. (7) calculated an attributable risk of 55% for the combination of early age at menarche, age at first birth after age 20, more than two previous breast biopsies, and a family history of breast cancer. With regards to developing countries, much less work has been undertaken. Nevertheless, Colditz (8) has shown that up to 50% of international variations in breast cancer incidence can be explained by differences in childbearing practices, a finding that supports the relationship between total fertility rates and breast cancer incidence presented in this paper. In terms of secondary prevention, mammography for women 50-69 years old is the only screening method that has been shown to reduce mortality, by 23% according to a meta-analysis of eight randomized trials (9, 10) .
Mammography screening for women under 50 years old is much more controversial. In fact, meta-analyses of the mammography trials with follow-up of less than 10 years mostly show no protective effect for mammography. However, later meta-analyses, where mammography was conducted in women aged 40-49 initially and who were followed for 10-18 years did show an 18% reduced mortality (95% confidence interval of 5%-29%) (11) . A Swedish study also reported reduced mortality for women ages 40-49 (12). After 10-18 years of follow-up, women entering the trials at age 40-49 years are 50-67 years old. As no benefit is seen prior to 10 years of follow-up, the observed benefit of mammography for this younger group of women may be partly, if not totally, due to screening after the age of 49. Age migration should be considered as an explanation for this delayed benefit. Some industrialized countries recommend against mammography screening in women 40-49 years old, whereas others recommend that women and physicians make decisions on a case-by-case basis.
Due to the lower incidence of breast cancer among women 40-49 years old, it has been estimated that 2 500 women in their forties would need to be screened every year for 10 years to prevent one breast cancer death, whereas only 270 women ages 50-69 would need to be screened every two years for 20 years to prevent one death (9) . Along the same lines, in countries with low incidence rates, such as Costa Rica, Chile, Colombia, Mexico, and Venezuela, approximately 3 000 women in their fifties would need to be screened every two years for 20 years to prevent one cancer death. Clearly, from the point of view of costeffectiveness, screening with mammography is not justified in women under 50 in most Latin American countries. However, mammography screening for women aged 50-69 may warrant consideration in Uruguay, Argentina, and Trinidad and Tobago, where rates are relatively high, but only if resources are available. Nonetheless, Bolivia, Chile, Cuba, Ecuador, Mexico, and Panama offer mammography within their health care systems, including to women as young as 25 years of age. Information on how mammography is offered in private sector settings in Latin America and the Caribbean is not available, but it is likely that only women of high socioeconomic status would have access to these services. Neither is there published information on quality assurance, as there should be for any screening service.
A second method of breast cancer screening is the clinical breast exam (CBE), conducted periodically by a health care professional. There is no direct evidence assessing the effect of CBE in comparison to no screening or to mammography. There is conflicting evidence from randomized controlled trials, case-control studies, and metaanalyses as to the added benefit of CBE used in combination with mammography and to mammography used to enhance CBE detection rates (13) (14) (15) . The sensitivity of CBE in detecting a malignant tumor is lower than that of mammography, although the number of false positives detected is also slightly lower (16) . Clearly, more information is needed, and a proper trial is warranted. Nonetheless, all 11 LAC countries with screening policies reported that CBE is being promoted as a screening method. CBE is recommended for women in their twenties in 5 of those countries.
Breast self-examination (BSE) is based on the notion that up to 90% of all breast cancers are detected by women themselves (17) . It has been argued that a more systematic approach to self-examination could lead to earlier detection. Nevertheless, preliminary evidence from two randomized clinical trials, one conducted in Shanghai, China, (18) and the other in St. Petersburg, Russia, (19) , has shown no difference in mortality between women who practiced BSE regularly and those who did not.
The argument has been made that in spite of the lack of clear evidence of the effectiveness of BSE, it may be useful to teach and promote BSE in developing countries because it will raise awareness of breast cancer and do so at a low cost. Hence, women may come to the attention of health services at an earlier stage of the disease. However, two issues should be considered. First, teaching and promoting BSE has a cost that may not be offset by gains made through early detection; the lack of specificity of BSE means that many more benign breast lumps will be detected and will need follow-up imaging and biopsies. Second, even if women approach public health services for their breast lumps, the health care system may not have adequate diagnostic or treatment capabilities, including the appropriate technology, to assess or manage all the women. Or, the women may have to bear the cost of follow-up themselves.
These variations in recommendations reflect a poor use of current scientific evidence, either because the evidence is not available to the national policymakers or because there is no culture of considering evidence in their decision-making. Language may also be a barrier, since most relevant literature is published in English. In addition, there is a level of difficulty in interpreting the results of studies that use sophisticated methods of analysis. Therefore, efforts should be made to summarize and provide this information in the local language as well as to help policymakers to appropriately weigh the evidence.
Qualitative studies have found that women in middle and late adulthood in Latin America are not aware of the benefits of preventive health practices, as has been reported in a series of studies summarized in a special PAHO report (20) . These women use health services primarily during their childbearing years such as for prenatal care, family planning, and pediatric services. Given this situation, it is important to raise women's awareness of their risk of breast cancer such as during those health care visits and at women's groups' meetings. Women's needs in relation to breast cancer must be assessed, and local capacity must be built to address those needs. The needs are likely to include information, screening clinics, and treatment. However, there may be many more barriers that will have to be addressed: Is local capacity present? Are financial, technological, and human resources available to answer the needs? Can the service be offered to all women, not only those with private health insurance? Have standards and guidelines been developed? Are health care providers following recommended standards for diagnosis and treatment?
There is still much controversy over breast cancer screening methods, in particular their cost-effectiveness and positive predictive value in countries with low prevalence of disease. However, there is increasing evidence of the efficacy and cost-effectiveness of treatment in early stages of the disease (21) . In view of the increasing incidence of breast cancer in developing countries, it is crucial that women and health personnel alike have access to relevant and current information on breast cancer risk, screening methods, and current treatment practices. At the same time, further research is necessary to better understand how to reach and involve women in preventive practices in different cultural settings.
